Editorial
In the embryonic stage, cells divide and migrate to achieve differentiation. Neurite outgrowth is involved in forming precise neuronal networks in neuronal differentiation, and can be mimicked in vitro using specific reagents. For instance, nerve growth factor (NGF), which was identified by Levi-Montalcini and Booker, strongly promotes neurite outgrowth in cells from the peripheral nervous system (PNS) [1] . A similar effect is seen in pheochromocytoma 12 (PC12) cells, which were established by Greene and Tischler [2, 3] . In the four decades since establishment of these cells, many hormones (including peptides) and chemicals have been shown to promote neurite outgrowth in PC12 cells [4, 5] . Surprisingly, epidermal growth factor (EGF), which is associated with cell division, promotes neurite outgrowth through a specific intracellular mechanism [4] . cAMP, an activator of intracellular protein kinase A (PKA), has also been reported to promote neurite outgrowth [5] . Evidence for a role of the nur77 gene in neurite outgrowth has been found, and the mechanism involves epigenetically regulated gene expression because it is influenced by trichostatin A, a histone deacetylase (HDAC) inhibitor that changes heterochromatin to euchromatin and has a similar effect to that of histone acetyl transferase (HAT)-induced gene expression in a specific region of the genome [5, 6] . Generally, methylation of lysine 9 or 27 in histone H3 suppresses gene expression in association with chromodomain-containing negative transcriptional regulators, and methylation on lysine 4 induces gene expression. These epigenetic phenomena also depend on lysine acetylation in histone H3. Our study of neurite outgrowth in PC12 cells showed the importance of acetylation of lysine 14 in histone H3 in this process [6] . However, the role of demethylation of CpG sequences in the upstream sequence of the nur77 gene was unclear. Moreover, modification of histone H4 also requires analysis to develop a complete understanding of the mechanism of neurite outgrowth. These findings may just represent an initial understanding of epigenetic mechanisms in this field.
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